This double-blind study, as a human experiment of nonlocality, investigated the effects of senders' intention on the central nervous system of a distant human receiver and it explored the roles that motivation might have in modulating these effects. Whole brain activity was measured in the receiver whom was asked to relax in a distant room for 16 minutes; the sending person directed intention of oneness toward the receiver during repeated variable-second epochs separated by variable-second non-intention epochs. The total length of intention epochs and that of nonintention epochs were balanced. Eighteen sessions were conducted. In 9 of those sessions, the sender was the receiver's lover. In another 9 of those sessions, the sender was just acquainted with the receiver before the session. The receiver's whole brain activity recorded during the intention epochs were compared with the same measures recorded during the nonintention epochs used as controls. The statistical difference between the intentions versus controls across 18 sessions was examined by paired-t test. In addition, subgroup analysis for the 9 couple sessions and 9 non-couple sessions were additionally examined by the same test. The effect of distant intentionality decreased slow waves or increased EEG fast waves mainly in frontal regions, and increased EEG coherence during the intention epochs. The effects was not statistically significant after Bonferroni correction, but the couple sessions combined showed the largest effect followed by all sessions combined. Non-couple sessions combined showed the smallest effect. The changes in EEG power mean that receiver participants became more alert during the intention epochs and the change in EEG coherence might be evidence of coherent heart influence on EEG activity. Planned comparison with specific hypothesis testing for the suggested changes in this study have to be followed for an evidence of electroencephalographic changes in isolated subjects for the distant mental intention.
Introduction
Recent research in areas as different as distant healing and quantum physics are in agreement with the oldest spiritual teachings of sages, who taught that "separation is an illusion." (Targ & Katra, 2001 ) Modern quantum physics confirms that the essence of existence is a wave, not a particle, and that all existence is connected, called nonlocality. The first experiment with nonlocality reported that the spins of twin photons with 13 m of distance between them propagating in the opposite direction were entangled with each other. (Aspect et al., 1982 ) Henry Stapp estimated that non-locality might be the most important discovery in all of science because it means we are inseparably connected to one another. (Stapp, 2001) However, a systemic review of 17 studies on the use of intercessory prayer indicated that there are "small, but significant, effect sizes for the use of intercessory prayer" in the reviewed literature. (Hoge, 2007) The levels of evidence reviewed found "some" evidence for the hypothesis that "Being prayed for improves physical recovery from acute illness". (Powell et al., 2003) It concluded that although "a number of studies" have tested this hypothesis, "only three have sufficient rigor for review here" (Byrd, 1988; Harris et al., 1999; Harris et al., 1998) In all three, "the strongest findings were for the variables that were evaluated most subjectively. This raises concerns about the possible inadvertent unmasking of the outcome assessors. Moreover, the absence of a clearly plausible biological mechanism by which such a treatment could influence hard medical outcomes makes one inclined to be skeptical of the results". By contrast, when distant intentionality is tested under controlled laboratory conditions, the evidence is less ambiguous.
Meta-analyses indicate that distant intention produces repeatable effects in the human autonomic nervous system, detected typically by monitoring fluctuations in a person's electrodermal activity (EDA) while a distant person mentally attempts to influence the target person's emotions or attention. (Radin et al., 2008; Schlitz & Braud, 1997; Schmidt et al., 2004) However, most of the studies have observed the effects in the autonomic nervous system, which is not sufficient in explaining the biological mechanism of distant (nonlocal) healing. The EDA reflects a sympathetic nervous activity of human autonomic nervous system which is connected with central nervous system, so thus we reasonably infer the central nervous activity can also be influenced by the distant intention. Therefore, the goal of this study was to see what would happen in the objective measure of the central nervous system using background EEG (electroencephalogram) activities rather than EDA and tried to understand what kind of biological mechanisms could be taking place while effect of distant intentions occurs. The role of motivation in which the relationship between the sender of the mental intention and the receiver might be modulating these effects was also explored.
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Methods

Participants
Participants were recruited through medical campus of Seoul National University's web-advertisement. The experimental procedure was approved by the Research Ethics Committee of the Seoul National University Hospital. When the participants arrived at the lab, the study design was explained to the participants, including the objective of the study, the role of the participant, the session procedures, and their rights as voluntary participants were explained, and informed consent was obtained from each participant prior to the commencement of the study. In a session, two participants make a pair, in which one of the pair was assigned the role of the sender of the distant mental intention (DMI) and the other the role of the receiver of the DMI. A total of 15 participants (F = 6, M = 9) were enrolled to the study (Age = 29 .1 ± 4.7 years, range = 23~38) in which participants assigned to multiple sessions to make 9 couple sessions and 9 non-couple sessions.
Recording conditions
The researcher attached EEG cap to the receiver person to monitor whole brain activities. EEG data were collected with a 19-channel ECI electrode cap from the following locations: Fp1, Fp2, F3, Fz, F4, F7, F8, T3, C3, Cz, C4, T4, T5, P3, Pz, P4, T6, O1, and O2. These scalp locations were referenced to the linked ear lobes, with the ground at the AFz. Impedances were kept below 10 kHz. The signals were recorded with a band pass of 0.43~80 Hz and a digitization rate of 256 Hz.
Procedures
There were two types of sessions, couple sessions and non-couple sessions. In the couple session, the sender and receiver were lovers, while the sender and receiver were not acquainted with each other before the session in the non-couple session. During the session, the receiver was asked to relax in a distant room. After the receiver was settled in the distant room, the sender was led to a room 10 meters away and asked to sit in a chair about a half meter in front of a video monitor. The sender was asked to intentionally focus, the feeling of oneness, on the receiver only when the real time image 
EEG analysis
EEG indices were divided into two categories: the power for each of the 19 channels and the connectivity between these channels. Power indices were computed from the power spectra and defined as the absolute power, relative power, and power ratio. Connectivity indices were coherence, phase difference, and asymmetry, defined as below.
The absolute EEG power spectra were computed by An exploratory study for an evidence of electroencephalographic changes in isolated subjects for distant mental intention 55 where Gxy(f) was the cross-power spectral density and Gxx(f) and Gyy(f) were the respective autopower spectral densities. Coherence was averaged for all pairwise combinations of the 19 channels for each of the 14 frequency bands. The EEG phase was defined as an arctangent of the ratio of the real and imaginary components for each channel at each frequency band :
where Gx(f) is the Fourier transform of channel X.
The EEG phase difference between the channels was defined as
where øX(f) and øY(f) were the phase of the X and Y channels at each frequency band, respectively.
Amplitude asymmetry was defined as (2.4) at each frequency band.
Under the null hypothesis, the influences of the sender's intention should not matter because the receiver was thoroughly isolated from the sender. The principal hypothesis was that the sender's DMI directed toward the distant and isolated receiver would influence the receiver's central nervous system. A secondary analysis explored whether the factor of motivation modulated the postulated effect. Using individual paired-t test, the receiver's whole brain activity recorded during the intention epochs was compared with the same measures recorded during non-intention epochs, used as controls, in each session. The whole brain activity includes the absolute power, the relative power, the power ratio, the coherence, the phase lag and the amplitude asymmetry.
In each individual paired-t test, the degree of freedom for the test was 238(480/2-2) because a total length of 8 minutes (480sec) for the intention epochs, as well as the non-intention epoch, corresponded to 240 EEG data sets (EEG data were analyzed with 2 sec epochs as described above). The statistical difference between the intentions versus the controls across 18 sessions was also examined by group paired-t test. Moreover, subgroup analysis for the couple and non-couple sessions were additionally examined by the same test.
Results
Changes in EEG power variables
EEG indices were divided into two categories: the power for each of the 19 channels and the connectivity Table 1 showed an increase in the slow and fast wave coherence simultaneously with decreasing coherence patterns An exploratory study for an evidence of electroencephalographic changes in isolated subjects for distant mental intention 57 Table 2 shows the number of EEG connectivity variables significantly changed during the mental intention epochs compared to the non-intention epochs.
When listing in increasing order of total number of significantly changed connectivity variables, couple session, all session, non-couple session are followed.
Stronger evidence was also observed in the couple sessions in terms of EEG connectivity. Interestingly, the number of coherence variables significantly changed was 4 to 6 times larger than the other two groups. 
Increasing EEG coherences
Biological mechanism for nonlocal phenomena of distant intentionality on humans was first proposed by the Institute of Heartmath (McCraty et al., 2004) in which the heart appears to receive and respond to intuitive information prior to EEG changes and even prior to presenting stimulating emotional pictures.
They explain that heart coherence synchronized nonlocally, and then, the heart changes result in changes in brain activity. There have been many attempts to integrate ANS activities with CNS (central nervous system) activities. The polyvagal perspective (Porges, 2007) , neurovisceral integration model (Thayer et al., 2009 ) and system theory of neural synergy (Thompson et al., 2010 ) describe the integrated model. However, electrophysiological data supporting the model has not yet been reported so much. According to published data in the author's laboratory, EEG coherence increases with heart coherent behavior. Assuming heart coherence increases during nonlocal connectedness, EEG coherence could increase as well.
Our study showed that EEG coherence among the connectivity variables had the biggest difference across the 3 groups. For the couple group showing, roughly, the largest distant intentionality effect, the increasing coherence pattern only observed in the intention epochs could mean that heart coherence, considered to be involved in nonlocal phenomena, facilitates EEG coherence under our study conditions.
Limitations and Further study
The total number of parameters assessed in this study was 9880. The number of power variable was influence on EEG activity. The whole brain activity pattern revealed in this study can be validated by followed independent validation study with same paradigm and a planned comparison with more specific hypothesis testing.
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